The Matrix: Redefined Role in the Pathogenesis of Asthma  by Chiang, Bor-Luen
Pediatrics and Neonatology (2011) 52, 1e2ava i lab le at www.sc iencedi rec t .com
journa l homepage: ht tp : / /www.pedia t r -neonato l . comEDITORIAL
The Matrix: Redefined Role in the Pathogenesis of
AsthmaAllergic asthma is a global health problem and results from
a complex interaction between genetic and environmental
factors. It is characterized by airway eosinophilic inflam-
mation, hyperresponsiveness, and mucus hypersecretion
that lead to airflow obstruction. Type 2 T-helper (TH2)-
mediated immune responses play a critical role for the
development of asthma. However, more and more
evidences suggested that other cells such as lung epithelial
cells or smooth muscle cells have been found to play
a critical role in the pathogenesis of bronchial asthma.1e3
Many allergens have been found to exert the activity of
protease, which is important for triggering airway inflam-
mation and immune response.4 Certain cytokines, such as
thymic stromal lymphopoietin, interleukin-25, or inter-
leukin-33, have been suggested to be of great help in
inducing TH2 cells or related inflammatory response.
4e6
These cytokines or mediators secreted by lung epithelial
cells might affect the activation and functions of innate
immune cells such as dendritic cells and subsequently the
development of T cells. Lung epithelial cells and smooth
muscle cells are responsible for the production of media-
tors and structural changes of the lung tissues in the murine
model of asthma. Furthermore, bronchial smooth cells
have been found to play a major role in both the patho-
genesis and treatment of bronchial asthma. For example,
b2-adrenergic receptor (b2-AR) agonists have been used as
the major medication for the relief of bronchoconstriction.
The response to the b2-AR agonists is of critical importance
for the indicator of therapeutic effectiveness.
In this issue, Chen et al7 studied the lung expression of
caveolin-1 in the animal model of asthma. Caveolin-1 has
been found to decrease cell growth and induce apoptosis by
inhibiting the activation of growth factor receptors and also
their downstream signaling pathways.8 Furthermore, they
also investigated the collagen expression in lung tissue after
inducing airway inflammation. The results suggested that the
level of caveolin-1 decreased and collagen increased in the
lung tissue of murine model of airway inflammation. It is
suggested that airway remodeling is the major pathological
process with the repeated acute exacerbation of asthmatic
attack.9,10 In the future, it might be interesting to clarify the1875-9572/$36 Copyright ª 2011, Taiwan Pediatric Association. Publish
doi:10.1016/j.pedneo.2011.01.001correlation between caveolin-1 and collagen syntheses. In
the second study of this issue, Lee et al11 studied the gene
polymorphisms of b2-AR in the children with or without
nocturnal asthma and also the response to the treatment of
b2-AR agonists. The authors found that the polymorphism of
b2-AR 27 but not 16 or 164 is more important for the treat-
ment of bronchial asthma, especially the response to b2-AR
agonists treatment. The previous studies showed that the b2-
AR agonists might drive the T cells developing into TH2
cells.12e14 Recent data also demonstrated the important role
of infiltrating T cells around injured smooth muscle in initi-
ating airway remodeling.15,16 Repeated inflammation
resulting in tissue injury of smoothmuscle is themost critical
process of airway remodeling.
The prevalence of allergic asthma increased in both
developing and developed countries recently. In this issue,
two studies have addressed the issues of the role of nonim-
mune lung cells and extracellular matrix in the pathogenesis
of asthma,with the focus on the expression of caveolin-1 and
also gene polymorphism of b2-AR. TH2-mediated immune
responses and inflammatory cells have been long suggested
to play a critical role in the inflammation and remodeling of
airway. However, more attention and studies should also
focus on the lung epithelial cells, smooth muscle cells, and
even extracellular matrix.17 Further clarification on the role
of these cells and matrix might shed light on further under-
standing the pathogenicmechanisms and exploring the novel
treatments for asthma.
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